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Pine Creek is a tributary to the lower Klamath River. The 49 sq. mile watershed has been heavily logged. 
Bulk sediment samples were collected with a McNeil sampler over a three-year period at 7 stations in Pine 
Creek and at one in Little Pine Creek . The samples show no change with location and no change over 
time. 


Introduction 


The :ioopa Tribal Fisheries Department developed and implemented a watershed restoration project in the 
Pine Creek watershed. Pine Creek is a tributary of the lower Klamath River. Pine Creek has been 

iden: ified as having high potential to produce anadromous Chinook salmon and steelhead trout. Pine Creek 
was -hosen as a model watershed to implement and monitor the effectiveness of watershed restoration 

tech riques. A Cooperative Agreement between the US Fish & Wildlife Service and the Hoopa Valley 
Tribe was used to fund this demonstration project. 


Description of the Study Area 


The Pine Creek watershed has an area of 49 square miles (Figure 1). The wate: shed is in part located on 

the Hoopa Reservation (approximately 21 square miles), in part on the Yurok Reservation, with the 

remainder in fragmented federal. industnal. and private landholdings. The headwaters of the watershed 

have elevations in excess of 3,000 feet and the confluence with the Klamath River has an elevation of 

approximately 300 feet. Pacific Watershed Associates completed a detailed assessment of the Pine Creek 

waters!:¢2 tor Hoopa Valley Fishernes Dept. in 1990. That work should be consulted for more detailed a 
information. The entire watershed has been heavily logged and has more than 100 mules of logging roads. 


Methods and materials 


Study design was the standard approach developed by Pacific Watershed Associates (PWA). Eight study 
sites were identified at the end of the 1991/1992 winter. These sites are shown in Figure 2. 





Local survey contro! monuments ( 1/2” rebar) were placed at each site in 1992. Longitudinal channel 
profiles and cross-sections were surveved using techniques advocated by PWA. Hoopa Valley Fishenes 
Dept. technical staff were trained in the use of these techniques by PWA pnincipals. 


After longitudinal profiles and cross-sections were surveyed. scour chains and crest-stage gauges were 
installed at selected locanons. The scour chains and crest-stage gauges were intended to assess the depth of 
streambed scour and associated flood stages at selected locations during the study penod. These 
installations were made dung the fall of 1992. 





At the same time that scour chains and crest-stage gauges were installed. bulk sediment samples were 
collected using a modified McNeil sampler. Bulk sediment samples were taken at eight sites in 1992. 
1993, and 1994. Sample site selection methods were standard for the techniques developed by PWA. 


All samples were sieved through a series of screens with mesh sizes as follows: 
124 mm 


0.125 mm 
Samples passing through the 0.125 mm screen were settled out in Imhoff cones. All samples were 
measured volumetrically, using PWA modifications of the method described by McNeil (1963). 
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There was some variability in bulk sample processing. Some samples from. the more inaccessible sites 
were processed in the field. This process was somewhat weather dependent. Samples from the more 
accessible sites were processed at the Hoopa Valley Fisheries Dept. facility in Hoopa. 


Results and discussions 


Pine Creck is a very high energy stream with steep gradients and a very flashy hydrograph. Locai flood 
peaks rise to relatively remarkable heights following intense rainstorms or rain-on-snow events. Prolonged 
drought conditions preceding the study period led site design and layout personnel to make errors in 
selecting the locations of site survey control monuments. Most of these were lost in the 1992-1993 storm 
season, along with most of the crest-stage gauges and scour chains. The flood peaks associated with the 
1996-1997 winter storms completely removed staff gauges and sediment sampling stations installed by 
personnel who had worked on the 1992-1995 study in what were believed to be secure locations . No scour 
chain or crest-stage data are available for the study penod. 


‘tudinal Profi 
Longitudinal profile data are presented by Site in Appendix 1. 

Cross-sections 

Cross-section data are presented by Site in Appencix 1. 

Bulk sediment samples 

Quantitative details of the bulk sediment samples are presented in Appendix 2. 


There is a general consensus among hydrologists that streams are at (cir most efficient a: ‘*rming work 
(i.e., moving sediment) at bankfull discharges. The quanntative streamflow regime associateu . “h 
bankfull discharge can usually be calculated from on-site evidence and does not require contemporary 
discharge measurements. 


High-flow or bankfull discharge marks at severai cross-sections were used to estimate bankfull discharge 
and therefore water velocities associated with banxrull events. Average maximum velocities in the Pine 
Creek channel sites will range between 2.25 ft’sec : a 70 cmvsec) and 6.25 ft/sec 1190 cmvsec). The classic 
Hjulstrom diagram was used to predict the percentage ot bulk sediment sampie materiai that is likely to be 
moved during a bankfull event. 

















The Hjulstrom diagram predicts that a 70 cnvsec velocity will move a particle ‘ess than or equal to 5.4 mm 
diameter and a 190 cm/sec velocity will move a particle less than or equal to 16 mm diameter. Minimum 
and maximum percentages of mobile substrate moved during a bankfull event are shown by site and sample 
in the table below: 


Site Sample __Min %_Max ° 





l 1992a 46 70 
l 1992b 41 66 
l 1993c 19 48 
2 1992a 44 69 
2 1993b 41 66 
2 1994c 40 65 
3 1992a 40 63 
3 1993c 37 60 
3 1994d 43 71 
12 1992a 41 72 
12 1993b 39 64 
19 1992a 46 72 
19 1993b 35 59 
20 1992a 50 70 
20 1993b 37 62 
21 1992a 45 66 
21 1993b 41 66 
Lpine 1992a 4] 66 


These data indicate that the substrate sampled from 7 sites in the main Pine Creek channel and from one 
site in Little Pine Creek are quite uniform. They do not indicate that there has been any change in the 
character of the substrate either by location or over time. 


Summary and conclusions 

Inspection of existing geological maps. USGS topographic maps. and existing stereo aerial photographs of 
the Pine Creek watershed indicate the high probability of one or more geologic contacts and fault 
controlled drainage patterns in the watershed. Coast Range watersheds with this type of geomorphology 
normally receive a large portion of their annual sediment loads from mass movements. Streams with fault 
controlled drainage patterns trequentiv have a large pornon of their substrate made up of finer material. In 


an undisturbed state. such watersheds exh»bit quite vanable but frequently high sediment loads. with a 
relatively large portion of those sediment loads made up of the smaller size classes. 


These Coast Range watersheds have histoncally produced variable sized runs of anadromous fish, often 
large but sometmes even exturpated as a result of tectonically- and fluvially controlled sedimentation. 
Sediment delivery rates have increased following decades of virtually uncontrolled road building and 
logging. There is no dispute that Pine Creek’s channels are filled with sediment. This high energy stream 
may once have been in a supply-dependent mode but it is now in an energy-dependent mode and can be 
expected to remain in that state for some time to come. The results of this study quantitatively demonstrate 
this statement. 


Qualitatively, any efforts which decrease the amount of sediment that can enter Pine Creek at any time in 
the future are desirable. Given the “erosional hangover” quantified by PWA’s analysis (in excess of 
120,000 CY or 160,000 tons), a major erosion control effort is clearly justified. But to expect to be able to 
demonstrate a direct cause-and-effect reduction in sediment in Pine Creek as the result of completing two 
erosion control projects is unrealistic. Only 10 to 15 percent of the accessible erosional overload was 
stabilized. This amount, although considerable. may not even be within the margin of error associated with 
the PWA inventory. Inaccessible quantities were not treated. The amount of entrained sediment, certainly 


large, was not addressed. 























If nothing else, this study justifies the expense of sediment-budget based programs and demonstrates the 
cost-effectiveness of erosion control programs based on avoidance design, strict enforcement of contract 
provisions, and the adoption of “Best Management Practices”. 


These statements are not intended to say that this study was a waste of time or money. The highly mobile 
nature of the non-bedrock substrate in Pine Creek has been quanntatively descnbed. Revisiting adequately 
monumented sites after high-flow years or on a periodic basis is recommended. This study provides some 
base-line data that would otherwise not have been collected. The real benefits of this study lie in its 
potential to influence Hoopa’s resource management activities in the future. 


Summary of expenditures 


See following sheet 

















Section G. Summary of expenditures, including a list of major property 
purchased during the project. 


























CATEGORY | 1992: 1993 1994 1995 1996 
Personnel and Fringe | 1,564: 18,042| 8,373| 5,250 968 
Supplies’ | O! 1,704 236 0 0 
Travel 0 | 200 0 0 0 
Total 1,564: 19,946! 8,609| 5,250 968 

















' Supplies/equipment purchased included: McNiel sampler, collection bottles, fence stakes, 
pvc pipe 




















Figure. LOCATION OF PINE CREEK DRAINAGE 
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Site 1 Longitudinal Profile 
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Site 3 Longitudinal Profile 
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Site 12 Longitudinal Profile 
1992 




















95.00 
Cc 
2 
® 90.0 
3 
wi 
85.00 
80.00 
75.00 + , - , 7 r - 
0.0 50.0 100 0 150.0 200.0 250.0 300.0 350.0 400.0 


Distance 


—?—Elev -- @ - -H20 Elev 





/| : 














Site 12 Longitudinal Profile 
1993 





110.00 


105.00 


100.00 | * as eome 





95.00 


Elevation 


90.00 


85.00 


80.00 











75.00 7 ; 7 
0.0 50.0 100 0 150.0 200.0 250.0 300.0 350.0 


Distance 





|—e—Elev -- @ - -H20 Elev 





, Ja. 














Site 1$ Longitudinal Profile 
1992 





100 00 





90.00 





Elevation 


85.00 





80.00 














75.00 . — 


0.0 50.0 100.0 150 9 200.0 250.0 300.0 350.0 


Distance 


| —*— Elev - @- H20 Elev 


—— — — ea eee 


L 


—_—- 














Site 19 Longitudinal Profile 
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Site 1 XS1 1993 
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Site 1 XS2 1993 
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Site 1 XS3 1993 
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Site 3 XS1 1993 
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Site 3 XS2 1993 
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Site 12 XS1 1992 
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Site 12 XS21992 
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Site 12 XS1 1993 
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Site 12 XS2 1993 
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Site 12 XS3 1993 
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Site 19 XS1 1992 
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Site 19 XS2 1992 
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Site 19 XS1 1994 
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Site 19 XS2 1994 
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Site 19 XS3 1994 
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GECMETSEIC MEAN & PERCENT FINES BREAK DOWN =OR P!NE2 
LETS :7/1/92 


rT FINES FOR THIS SAMPLE ARE BASED ON GRAIN SIZES < 1.000 om 








Dg! Dg2 Percent Percert of Sample retaired by given Sieve 
fs 1] rh aa) Fines <.125 <1.0 <4.0 32.0 <100 
1 2,92 5.97 16.53 3,81 12.72 16.09 38.25 29.13 
2 3.20 §.37 16.16 5.11 11.05 1§.27 54.12 14.45 
a 7.08 5.00 18.20 3.39 14.80 21.50 45.12 15.18 
4 §.99 4.84 17.63 3.99 13.64 278.61 39.88 12.88 
fEPACES -OR AL! 4 SAMPLES: 
7.83 5.300 17.13 4.08 2.95 22.37 44.324 18.16 
SLL TS —OQ2 PINEZ COLLECTED - 7/1/92 
imme —AL ITY INDICES <---> 1 ¢--D 1 STRISIITION RESOR | STORS---->! 
bei = eo. SOPT. PREM E STANDARD SKEW KURTOS IS 
* “E4n QOEF . iNDEYV NEV | 
1 9,92 3.889 2.551 6, 3047 - 9165 9.5125 
? a.70 2.844 2.884 § 4825 nN .Q4N3 0, 7066 
3 7.08 3,309 2.141 6.9747 0 ,9841 0.4867 
a 6.49 2, 191 1,909 5. 6898 0.1470 0.5768 
fEGMES 7.82 2.308 2,371 5.888 0,0637 9.5707 
WE. SAP@_e no MEAN STANDARD DEY @8 % CONF'ID. INTRVL 
~ 4 7.825 1,641 ‘ §.216 - 10,434) 
8) 4 3.298 9,435 ‘ 2.617 - 3,999) 
ei 4 2.371 9,432 { 1,683 - 3.059) 
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as Te! ca ™~s O16 25 ose >7s6 ne4 des 
. 26 6 9.18 O95 2.22 7.22 0S 33.89 27.67 147,57 
2 82270 §.48 9.12 9.98 7.3% 7 6 1«»+198.07 29.46 41,18 
3 77 $6.97 9,18 9.82 1 65 ’.59 18.98 30.37 8=1 58 
4 €.09 4§.69 9.17 9.85 1,§3 4.72 1§ 83 27.54 40,85 
orecet *™ 2: 4 egmpies 
7.82 #§,88@ *.258 9,9 1 Gd 7.17 21.56 31.26 42,89 
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GEOMETRIC MEAN & PERCENT FINES BREAK DOWN FOR 9!NE28 
OLLECTED :7/1/93 
PERCENT FINES FOR THIS SAMPLE ARE BASED ON GRAIN SIZES <« 1.000 sm 


SaMe_eE 99! 92 Percent Bercent of Samie retained by civen Sieve 
* rrr Hs 4] Fines €.125 1.0 <4.0 €32.9 £100 


1 7.83 4.91 21.55 1.88 19.67 1§.12 44.00 19.33 
2 8.56 6.46 12.31 1.65 10.66 24.62 47.24 15.83 
3 19.40 7.63 9.31 1.24 8.07 24.81 43.46 22.42 
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sO 3 3.387 0.578 { 1,950 - 4,823) 
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LECTED +7/1/94 
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a Dg2 Percent Percent of Samile retained by given Sieve 


a 14) vm Fines «.12§ <1.9 (4.0 €32.9 €100 


In.96 =o 78M 810 1,15 7.98 19.82 52.9% 18.17 
9.29 6.51 13.69 2.11 11,58 21.41 42.35 22.54 
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7.% 11,40 1.63 9.77 20.6% 47.62 20.36 
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(CMETS IC MEAN & BCEBCENT FINES SPEAK TOU EAD SINESS 
MLSS TED + 1AS1/9S3 
7ES « 1 nA wwe 
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2 10.08 %7.33 9.99 4.77 7.20 %.1R 374% AY27 49,90 

3 S68 S47 GL 14,37 7.84 “7a 22,78 27, G4 i7 Ra ) 
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